~/f¢ tequal. ]

9, Find the .
% F th area (.’fthe ellipse x* /g2 4 ¥? / b% =1, by double integration.
Sol. F'rom the equation of the elipse, we have

So the region of integration R to cover the area of the ellipse can be considered by bounded by

y=-by(-x* /a*), y=bJL-x* @),x =—a and x =a

Therefore, the required area of the ellipse

a b /i)
=ij dxdy =Ix=_ajy=_1b\m 1.dxdy
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a bV{I-xZ/TZ) a b (1-x2/a2)dx
=[" [Zfo 1.ddex=Zj_a [V

a x? 5 x?2 dx
=2f—a b (l—a—z)dx =2.2f0 b 1""0‘5‘ -
a

d . 2 2 2 X

J@ -x) a . 1X

=y @ —xPyae 2 sin ™
a a

N a 2 2
sas f .
,,Q.’Iﬁvaluate [[ &% +y?)dxdy over the region in the positive quadrant for which
X+y <1 (2014)

Sol. The region of integration R is the area bounded by the coordinate axes and the straight line
X+ =1. Therefore, the region R is bounded by y =0, y=1-x and x =0,x =1.

2 2 T g ADS.
=ﬂ’[o +22—{sin’11—sin"1 O}J-’ﬂ"a_"— =aan

Therefore,
— 2 2 y 1 1-x 2 2 dv
ffR (x% + y?)dxdy _fx=ofy=0 (x* +y*)dxdy
(Integrating w.r.t. yregarding x as a constant)
1 377 1 (1-x)3
A 2. Y _ 201 _ Ao 0
-fo [x y+—é—J dx_f0 [x 1-x)+ 2 :ldx
0
3 4 YR L .
(X _x _(G-x)7f 1 1. 1/.1 Ans,
3 4 3x4 R 3 4 12| 6
/QdKEvaluate f f Xy dx dy over the region in the positive quadrant for which x + y<1i
| - ' (2015)
Sol. Here the region can be expressed as 0 <x<1,0<y<1l-x. :

[yaxay <[ "
=[x v 1—Xd i 2
|7 x =[x 1 -x)d

_1pa 2 10 |
—EJ"’ x(1+x _Zx)dxszo (x3 2y i +x)dx

1 x* _2)(3 x?

214 3 2
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—e2(e_11, 1
3[ (e 1)+§(e+1](e—1)]=1§(e—1)[e2 —15(8+1)}

o= =

(e-1)(2e? -
)(2e 3‘1]=%(e—1)(e—1)[?g+1]

Il

= | 2 i
(e-1)* (2 +1) | Ans.

1 aluate
Q)fﬂ/ U Xy (x + y)dxdy over the area between y =x” and y =X.

sol. Draw the given curv 2
esy= - 3 3
Y =x* and y = x in the same figure. The two curves intersect at the

oints whose abscissae are gi 2
p e given by x% =x or x(x-1) =0, i.e. x =0 or 1. When 0 <x <1, we have

2 . .
,SO the area of integration can be considered as lying between the curve y = x%, y=X,X= 0

x>X
andx =1.
Therefore, the required integral
. 1 x ) 1 X
=[ . IFX__, xy(x +y)dedy = || [Lz (x?y+9%) dy} "
y [x2y? e ¢ I x® ) (x6 X7
=J' +—— dx=_[ LS. P e e
o 2 3 |2 ol 2 3 2 3
- 1.
1 —_—_SXA'»__X() -_)iz_ dx = ff_'_ii_:"_s_
=I; 6 2 3 6 14 24],
1 1 1 28-12-7 _ 9 _3 Ans.
:-_-__-—__.--—..—-—:___———-——’—’————'—‘—— i
6 14 24 168 168 56 _ , o
. | . - )
i — xand curvey =X enclosed in first quadran
Q.14.F ‘earea between the line y . y )
2 = t
Sol. Solving egs- ¥ =X and y =X W £°
x> -x=0
x(x-1)=0

or
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Thus, thecurvesy x? andy xmtersectatthepomts e\ e
where,x Oandx = 1 : v Fir o 7\ i
when : O<x<1, ity 3 ) i il
we have, . x>x? :f : 3 1 ‘?
S i So the required area lies between the curvesy = =X, VR T |
Coy= x X = Oandx 1 P
= d . R ¢
The requlred area = f f_x dxdy _ ._ £ ¢
' ‘ : ‘ A4
—f [yT, dx = in (x B )dx SRR A |~ S o P v
i xz_x3 _1__1__.‘1_ | ER - _»Ans.‘
|2 3 l, 236 . | | Lo ’

).15. Prove by the method ‘of double mtegratlon that the area lYmg between the
parabolasy =4ax and x*° —4-ay 1sEa2.

Sol. Draw the two parabolas in the same fi gure The two parabolas intersect at the points whose

i i S St s : @@‘auesllan"Bédk’Ib:r‘_B.ch‘: K
130 i it M e L s g — ' B

abscissae are given by (x /4a)2 =4ax, Le. x(x —64a° )=0,ie.x = Oandx —64a Thus the two»

parabolas intersect at the points where x =0 and x =4a.

Now, the area of a small element situated at any pomt (x,y)= dx dy
.. The reqmred area

[, dyf[]m

—x2/4a 2/4 : R
2 1 4q -
' =f-4a 2«/‘x —.x? dx-— 2\/5 )(3/2 x
- 90 4a ‘ 3 4-a 3
=iw/;(4a)3/2 —‘3-64_03 325 136 2 136 a? . Proved.

Q 1 Evaluate f f J‘dxdy over the posmve quadrant of the circle x* + yi=1
| (1-y°) i |

Sol. Here the region of integration Ri is the area of the mrcle x?+y% =1 lymg in the posmve
quadrant This region of mtegratlon R can be expressed as

0<x<w/(1 —Jy ) O<y<1

ff \/‘dxd _f_OJ;J_OT m

oy [T
0 (1_}") x=0 - ’ _ L
: (Integratmg w. r t. X treatmg yas a constant)

~__j y1/(1 )dy__j = (1 )1’2( Zdey

dx dy
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5 \m)t?{} : When the region of integration 4 is the triaﬁgie given by y = 0.‘_.}’ = x: andx = 1. ShoW
. a ’ . 3
1{n 3
V(@xX? -y )dxdy = 1 —+—1.
.UA - yv 3| 3 ,

2

<. Spl._In the diagram, draw the straight lines
integration 4 can be expressed as

: osys&osng' :
I, Jax? =y )dxay = foale VO ey
: ) ; .= I; [%m+2xzsiﬁ“1 %];()dk
: (Integrating w.r.t, y tréating xasa constaht)
=I; %m+2x? sin~! %—0 dx

1 NERR | e
i3 7+§ b , Proved.

}Bfﬁvaluate the double integral | jo“("z"le X ydxdy.

-~ Mention the region of integration involved in th

Sol. Let, e
o (a - ‘(az—xz] 2
I—'Ix=6 |y*=-0 X ydxdy.,
. T 2V
=J.a Xz L g . d j
¢ 0 » : 2 ; . x
: : y=0 SO L L riie A
: (Integrating W.I.L y treating x as a constant) A

is double integral.

=217 w2002 02900 1 e
g XNk [T @22 gay g

. tion is il DOV
between the lines x =0, x =q'and lying above the line ls‘t'he _arga oL the Cerlexz : 0 2 -
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y= 0,y=xandx =1 Then, we observe that region of :



